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Polymer gears are being used in many 
engineering applications because of their low 
weight, low cost, self-lubrication capability and 
mass manufacturing possibility. With the 
continuous evolvement of science and 
technology the use of polymer gears is 
increasing in all the upcoming industries. The 
performance of the polymer gears will be 
obtained by conducting the thermal and wear 
behaviour under different loads and speeds. 
Investigates the potential of three different 
thermoplastic materials such as Polyamide 
(PA66), Polyether ether ketone (PEEK) and 
Polyoxymethylene (POM) are to be used in 
plastic gearing applications. The gears are 
manufactured by gear hobbing process, steady 
state analysis of the gears will be carried out at a 
torque of 1.4 Nm and a rotational speed of 900 
rpm to measure the reduction in the gear tooth, 
durability and failure modes occurring in the 
gears. 
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Polymer composite gears find increasing 
applications because of its less weight and low 
manufacturing cost, part weight and quiet 
performance compared with the metal gears. 
Polymeric materials experience the effects of poor 
mechanical quality and warm opposition contrasted 
and metals. Fortified polymers offer high 
mechanical quality and warm obstruction and are 
appropriate for auxiliary/load bearing applications. 
Short fiber strengthened polymers grant 
manufacture of complex formed items by injection 
molding process. Research works have been 
performed on the issues identified with the 
presentation of polymer and polymer composite 
gears. In the paper, impact of fortification on the 
weariness execution and wear obstruction of 
polymer gears is all around talked about. Since 
numerous polymers based gear plans are gotten 
from metal apparatus structure strategy, gears 
request exceptional contemplations for the warmth 
developed and their related impacts.  
A gearbox used in the transmission system 
is also called a speed reducer, speed decreaser, gear 
head, gear reducer etc., which consists of a set of 
gears, shafts and bearings that are mounted in a 
factory in an enclosed lubricated casing. Speed 
reducers are available in a broad range of sizes, 
capacities and speed ratios. Fem based analysis 
software was used as the analysis tool to carry out 
the static structural analysis in order to determine 
the behavior of the conventional steel alloy gear 
material and the proposed replacements of three 
different composite material under the different 
loading conditions and also the model analysis 
were carried out in order to determine the natural 
frequency of gear system at different modes under 
the free vibration condition in order to avoid the 
situation of resonance. The simulation result 
determines the total deformation, Equivalent Von 
misses stress, Maximum shear stress and natural 





Prashanth explored the capability of three 
diverse thermoplastic materials Acrylonitrile 
Butadiene Styrene (ABS), High Density 
Polyethylene (HDPE) and Polyoxymethylene 
(POM) to be utilized in plastic equipping 
applications [1]. The gears are fabricated by 
injection molding process. Thermal and wear 
conduct of these gears are inspected at various 
torque levels of 0.8, 1.2, 1.6 and 2.0 Nm along side 
various rotational velocities of 600, 800, 1000 and 
1200 rpm. Additionally, consistent state 
examination of the gears is done at a torque of 1.4 
Nm and rotational speed of 900 rpm to gauge the 
decrease in the rigging tooth, sturdiness and 
disappointment modes happening in these gears. 
ABS gear fails because of extreme wear of the teeth 
though HDPE gear failure is brought about by the 
splitting at the foundation of gear teeth. HDPE and 
ABS gears total 1.1 and 0.5 million cycles, 
individually before failure while POM gear finishes 
2 million cycles with no indication of failure.
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Figure 1: Photographic view of the polymer gear test rig [1]. 
 
Three different types of polymeric 
materials viz. ABS, POM and HDPE are used for 
the manufacturing of gears. These granules have 
cylindrical shape for ABS, spherical shape for 
HDPE and oval shape for POM. Polymer gears are 
manufactured by injection molding process. ABS, 
HDPE and POM have the moisture absorption 
capacity of 0.2%, 0.1% and 0.25% respectively. 
Therefore, the polymeric materials having a 
granular form are initially heated in the dryer for 4 
hours at 80C, 60C and 90C for ABS, HDPE and 
POM, respectively. It is done to remove the 
moisture content in the polymers. Polymer gears 
are molded at the injection pressure of 50 MPa, 60 





Materials are utilized in composite 
polymer gears are Acrylonitrile butadiene styrene 
(ABS), polyoxymethylene (POM), polyamide 
(PA), polypropylene (PP), nylon 66 etc. With these 
materials, fortifications like carbon fiber, glass 
fiber and metal strands are utilized. What is more, 
some of the time lubrication films of molybdenum 
disulphide, graphite drops, boron nitride and poly 
tetra fluoro ethylene (PTFE) are utilized to 
reinforce the base material.  
Prashant Kumar Singh et al. [1] explored 
on the capability of three distinctive thermoplastic 
materials utilized for plastic outfitting applications 
are Acrylonitrile Butadiene Styrene (ABS), High 
Density Polyethylene (HDPE) and 
Polyoxymethylene (POM). The gears are fabricated 
by infusion forming process. Akant Kumar Singh 
et al. contemplated the exhibition and strength of 
the polymer gears is a significant angle about their 
application. This paper researches the different 
methods utilized for the upgrade of the exhibition 
of polymer gears [2].  
Siddhartha et al. proposed the 
essentialness of polymer riggings to transmit force 
and movement is expanding ceaselessly due to their 
intrinsic characteristics. Polymergears have built up 
themselves as appealing options in contrast to 
customary metal apparatuses in plenty applications. 
They are light in weight, have lower inactivity and 
run quiet than their metal partners [3]. 
 
 
Figure 2: Typical forms of plastic gear failure [3]. 
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W. Li et al. carried out the analysis on 
polymer gear (acetal and nylon) grating and 
wear conduct [4]. Initial, one of a kind test 
technique for polymer gear wear will be 
depicted in short and later utilized in the 
extensive investigation of acetal and nylon gear 
wear. Starting tests were performed utilizing 
acetal pinions with acetal gear and nylon 
pinions with nylon gears with further 
examination did utilizing different polymer 
gears.  
P. Langlois et al. inspected on machine cut 
acetal gear therma and wear mechanical contact 
conduct [5]. The outcomes for machine cut acetal 
gear will be contrasted with recently distributed 
outcomes acquired for polymer gears produced by 
injection moulding. 
 
Table 1: Tested Acetal gear material properties [5]. 
 
 




Figure 3: Test result for acetal against acetal gears at 7.5 N m [5]. 
 
K. Mao employed a new design method 
for polymer composite gear which has been 
proposed [6]. This design method is based on the 
link between polymer gear wear rate and its surface 
temperature. It has been found from the tests that 
the polymer (acetal) gear wear rate will be 
expanded drastically when the adarrives at a basic 
incentive for a particular geometry. 
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Figure 4: Wear rate against load for acetal gears [6]. 
 
S. Senthilvelan et al. experimented on 
polymer gears replace metal gears in many light 
duty power and/or motion transmission 
applications due to their noiseless operation 
even under un-lubricated conditions [7].  Visco 
elastic behaviour of the polymer, which is 
mainly responsible for the sound absorption, is 
altered by the addition of short fibers. S.M. 
Evans et al. investigated a new methodology to 
predict the transient operational temperature of 
a polymer–steel gear pair under loaded running 
is presented [8]. R. Gnanamoorthy et al. 
considered unreinforced nylon 6/6 and 20 
percent carbon-fiber-strengthened nylon 6/6 
riggings were infusion shaped in the research 
facility and tried for transmission productivity 
utilizing an in house created power ingestion 
test rig [9]. 
 
 
(a)                   (b)    (c)             (d) 
Figure 5: a. worn out reinforced gear tooth profile, b. collected wear particles from the unreinforced gear, c. 
Worn out unreinforced gear tooth profile d. collected wear particles from the reinforced gear. 
 
K D Dearn et al. observed the role of 
materials in the generation of noise made by plastic 
gears. Sound levels were recorded for gears 
running in various running combinations [10]. 
Frequency investigations were directed on all the 
measurements and these indicated that the sounds 
for plastic gears mostly happen at products of the 
tooth fitting frequency. T. J. Hoskins et al. 
suggested the sound frequency spectrum is 
influenced by the various polymeric gear materials 
and operating conditions [11]. C. Gurunathan et al. 
studied the performance of gears at different torque 
levels using a power absorption type gear test rig 
[12]. The gear tooth surface temperature affects the 
wear rate and service life. PA6NC gears exhibit 
superior performance compared to PPA6 gears due 





Polymer gears are manufactured by 
various methods which are like injection moulding, 
compression moulding, gear hobbing and wire-cut 
electric discharge machining process. These are all 
the traditional methods to produce any polymer 
product. Recently plastic gears are being 
manufactured with additive manufacturing process. 
A CAD model is designed on any of the CAD 
software and then it is sent to the additive 
manufacturing printer (3d printer), where the 
design is turned into product with layer by layer de-
positioning which is known as additive 




1. From the review of literature it was observed 
that the significance of polymer gear to 
transmit power and motion is increasing 
continiously due to those inherit 
characteristics. Gears with less fillet radius 
indicated more diversion of gear tooth which 
influences the thermal generation and 
scattering while at the same time running. The 
presentation of injection molded Nylon 6 and 
glass fibre strengthened. Nylon 6 gear was 
researched at different gear rotational speeds 
and applied stresses. Gear rotational speed 
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impacts the exhibition of both unreinforced 
and glass reinforced Nylon 6 at high stresses. 
The polymeric materials that can be utilized in 
gear phenomena have not been investigated 
much with the exception of nylon and POM.  
2. Acetal gear friction and wear execution was 
seen completely reliant on surface temperature 
at high loads. An instant change to high wear 
rates was noted as the transmitted torque was 
expanded to a basic value. 
3. The test rig has been used to test the wear 
behaviour of machine cut acetal gears and the 
results compared with those previously 
published by the authors for acetal gears 
manufactured by injection moulding. 
4. Polymer gears can fail in two different ways: 
one by exhaustion, the other by wear. Fatigue 
can be estimated straightly by life tests, 
however, wear should be persistently recorded. 
A novel test rig which permits wear to be 
constantly observed has been effectively 
planned and applied in assessing polymer 
composite gear execution. 
5. The polymer plate and gear temperatures were 
then corresponded through a novel procedure 
of time averaging of the bar on disc results to 
coordinate every temperature informational 
index regarding the apparatus contact clear 
load profile. Gears tooth surface crumbling 
during running decreases the productivity as 
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